Diversity and molecular anatomy of gap junctions.
In animal tissues, most cells are connected via intercellular cytoplasmic channels called gap junctions. Various electron microscopy techniques have made a crucial contribution to our understanding of the function and structure of gap junction channels. Tracer studies and freeze-fracture replica observations indicate that the connexon, the unit gap junction channel, is a pair of hemichannels apposed in the narrow intercellular gap between neighboring cell membranes. Recent advances in cellular biology have shown that connexon hemichannels are composed of hexamers of connexin proteins. Purification of the gap junction membrane and cDNA cloning analysis indicate the diversity of the connexin protein family, which contains more than 18 members, and their tissue- and cell type-specific distributions. Defects in some connexin genes may cause various hereditary diseases, such as X-linked Charcot-Marie-Tooth disease (Cx32), nonsyndromic autosomal deafness (Cx26), and cataract (Cx50). Analysis of gene knockout mice indicates that certain types of connexin play important roles in differentiation and development at crucial times in specific tissues and cell types.